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common! steps Ci-5) 



STEP 1 



ACCESS INSTRUCTION 



CLEAR RF UX RB 

REAUN if AUTO 

HSR to RB il NOT AUTO @ C3 (SEE SHT 50) 

CONTINUE CYCLE 

SET HV. RX FROM RB @ C3 

RB to RK (c^ mr ^^____ 

RD to RL if HFr% (G5-G7) MOBJ+RMB) 

RB 12, 13 to RL 4, o ii (G5-G7) Ca> CO 

ZEROAB345 @ CI 

INH RB 12-14 if (G5-G7) @ CI 

TRICJGEJi RA 

SET R.ESC if OBJ#AUTO#RESFAIL @ XSC2 

SET B1>1 

SET BP5 i^v CO (WITH XC^O) 

CHES 

STOP if ECPSI-H(OCPSI# OBJ) 

RO to RL if G13«FPFIT«^lX ONLV 



STEP 2 



ACCESS MODIFIER 



RA to RJ 
RD to RJ if OBJ 
READ if RA22+RA23 
CONTfNUE CYCLE 
SET RADC i^ XSGP 

RB to RK 

RA to RL (a) CO 

ZEROAB34 5 io) CO+Cl 

INH RB 18. li),20 (o? CO 

TRIGGER RA 

TRIGGER ]W 

ALLOW RB22, 23 to RADC if RA22+RA23 (^ XSC2 

RESET BPl 

RESET RMB Cc^ XSGP if F125 

SET RMB if F125«RAO @ C2 

CHES if F172E 

CHES if C G12»R F0»CF1»CF7 
STEP 31 if RF()«HF5 



STEP 32 ifRFt)*RF5eRF3 
STEP 39 if (F110+U2+124 
STEP 44 if ILL^OBJ 
STEP 45 if ILL^EXM 
STEP 46 if F170E+171E 
STEP 48 if F173E 



» CHES» GOT044 
•CG12 



STEP 3 



WRITE BACK RESULT 



WRITE if not(RF60RF5«RF5#RESC#BP3) 

FCTRl 

CHES 



STEP 4 



ACCESS CONTROL NUMBER 



8 to RJ 

1 to RJ if F023 

2 to RJ if (EXM#172E)+INTR+RESC+(lLL«OBJ) 
READ 

DESTRUCTIVE if BP2 

16 to RL i f INJMU RESC+(ILL#OBJ) (<'? C3 

2 to RL if INTR »(RESC+(ILL»OBJ)) @ C3 

1 to RL if BP5 (<? C3 

INPUT CARRY if 1NTR»RESC 

RA to RL if BP2+ F172E (q' CO*^ 

RB to RK if BP2 (a) CO \m 1NTR»RES C» 

INPUT CARRY if BP2«F172E J ILLsOBJ 

ZEROAB345 @ CI 

RMB to RL3 (^i? CI . 

RC to RL4 (CO CO 

RV to RL5 (q) CO 

TRIGGER RB 

ALLOW RB22 to RC i£F172E#l«0 

RESET RC if((CG12«RFT)+RF5+F110+F112) @ C3 

SET RV if F172E»UB23 (a XSC2 

RESET RMB if IN rR+RESC+(ILL«OBJ) 

RESET RMB if F172E ("i XSGP 

SET RMB if F172E»RB15 (q' C2 

STEP 5 



STEP 5 



WRITE CONTROL NUMBER 



WRITE 

RESET INTR if EXM 
SE r INTR if PI Cq' C2 

SE r EXM (q C3 if INlTl+RESC+(lLL«OBJ) 
'RESET EXM fq C3 if bT72E 
RESET RESC 

RB to RK 

RD to RL if OBJ«F023 

TRIGGER RN, RA 

FCTRl 

RESET BP2 

CHES if INTIUHESR 

STEP Wl if WHOOSH 

STEP MF if ALTER-t- DISPLAY 

STEP 4 if INTR^HESR 

STEl* 1 if not(INlMUVVHOOSH+ALTER+DlSP) 



+ REPRESENTS LOGICAL OR 
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HESITATIONS 



I'EP 21 



START HESITATION 



INHIBIT STORE CYCLE WITH RJ14 if MCHNL 
AUJCW, COUNT. COUNTCH (SEE SHT.51 ) 
SET OUTPUT BINARY 



FCTR3 if MCHNL 
STEP 22 if MCHNL 
STEP 23 if MCHNL 



STEP 22 



READ CONTROL WORD 



ADJCW, COUN^l\ COUNTCH (SEE SH'I. 51 ) 
STEP 23 



STEP 23 



WRITE CONTROL WORD 



PER ADD to RJ (done by ADJCW) 

WRITE 

RB to RK 

RA to RL \ if BURS [+Cil3 

RIA to RLj 

TRIGGER \W 

STATICISE J LINE 

SET BP5 

FCTRl 

STEP 



24 if BP4» WHOOSH 

STEP 2(-i if Gr)T(l24 



STT'^P 24 



READ 2nd CONlTiOL WORD 



PERADD to RJ 
1 to RJ 
READ 

CONTINUE CYC I 
RB to RK 
RA to RL 
RIA to RL 
'iT{K;GER RB 
TRIGGER Bl- 
FCTR 2 
STEP 25 



,E if SEMl'I ERM 



3 \ if SE 



MITERM 



»STEP 25 



WRITE 



PERADD to RJ 

READ DESTRUCTIVE if SEMITERM 



WRITE if SEMITERM 
CONTINUE CYCLE 
FCTR3 



STEP 26 if SEMITERM 
CUES U SEMI TERM 



STEP 2U 



READ TRANSFER WORD 



CNJ 

READN if BURST + (CHO. C3) 

CONTINUE CYCLE if OUTPUT 

DESTRUCTIVE if BURS r INPUT 

RBj to RK 

INHIBIT CBK 

BIN to RQ if INIHJT 

INHIBIT MILL to Rg if INPUT 

TRIGGER RADC (a STEPEND 

ISSUE LIMI r if 1 END«BP4 

if BURST INRJTsCHO 

SEND T (<i^ CI otlierwise (a' C2 

TRIGGER RBj C" C2 otherwise {a} C3 if INPUT 

FCTRl other wise FCTR2 
STEP 2f> ir TEND 
STEP 3 if rEND^JNPUT 
CHES if rEND#OU TPirr 
RESET SEMn ERM 



N. B. 



RB14 IS HELD ON BY SEMITERM 



Notes: IJTEND is CH3+BIJR^' ( Iransfer end) 
No is BP3«not(STEP 2fH49+50+HSTIP) 

2)+ REPRESENTS LOGICAL OR 
• REPRESENTS LOfilCAL AND 
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STEPS 31 TO 34 



STEP 31 G0-G3 



READX if RF3 

READN if RF3 

CONTINUE CYCL E 

RB to RK if F024 

RBj to RK if F024 @ C 3 

INHB345 if F025 @ C3 

INHB012 if FQ25 @ CO +Cl 

TRIGGER RA if F023 

SET RESC if (OBJ+RMB)«RESFAIL @ XSC2 

SET BP2 if F023 

CHES if F Q23 

STEP32 if F023 



STEP 33 



F124 



CLEAR HA 10, 
1 to RL 
8 to RL 
TRIGGER RA 
FCTR3 
STEP41 



STEP 34 



11 



G5 or G6 



READX 

CONTINUE CYCLE if RF3 

ALLOW TR to BP2 if RF1+RF3 

RB to RK 

INHIBIT RMS to TR if RF3oRF2 

RB23 to TR if RF3» RF2 

INVERT TR if RFSoHFT 

TRIGGER BP2 

TRIGGER RB 

1 to RL if TTF3«HT^ (a? C3 

INPUT CARRY if rFSoRFI 

COUNT if RF 3 

COUNTCH if RF3oRF2 

RESET BPl 

CHES if RF3 



STEP 3 iflTFT 



STEP 32 



G0-G3, GIO, G12 



READX if RF3 

READN if RF3»RESC 
CLEAR RB 

DESTRUCT IVE i f F033 
RB to RK if RF4» RF0 

RB to RK if RF4«RF2 

RB to RK if RF4«RF2#RF1«F036 

RB to RI<^ if F035 

INHB012 if (F035+F037) Q'CfT 

INHB345 if (FQ35 @ C3)+(F037 @ C2+C3) 

RA to RL if ~RF4«RFl 

RA to RL if RF4« CFO . to R K if RF4.CF1 

RA to RL if RF4«RF2«(HF3+FpT! 

RIA to RL if RFlsnot (RA to-RL) 

INHL012 if F037 (a) CO 

INHL345 if (F035 @ C^ )-f (FQ3 7 @ CO+Cl) 

INPUT CARRY if llF?» ((HF r#RC)+(RFl»IlC]) 

INPUT CARRY_iLUi:ifKF3»(CF6+(CF7#RC)) 

CLOG if RF4*RFa*RF0 

CAND if R F4»C F0 

ZEROQ5 if RF4#RF2 @ CO 

TRIGGER RB if not functions (033/ 034, 026, 027, 

126, 127) 
TRIGGER RBj if F034 
TRIGGER RC 
ALLaW"XRITH OV to RV 
TRIGGER RV if KF4»RF2»nV @ CO 
ALLOW RMS5 to RC if RF4# RF2»RF1 
ALLOW CYB6 to RC if RF4«RF2»RF1 
ALLOW CYB6 to RC if F027+F127 
ALLOW TW to RC if F026+F126 
ALLOW RC to RC if F026+F126 
FCTR2 if F035+F036 
FCTR3 if F033 +F034 
STEP3 if F124 
STEP33 if F124 



+ REPRESENTS LOGICAL OR 
• REPRESENTS LOGICAL AND. 
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STEPS 35 TO 4 1 



STEP 35 



K070 



1 to RJ 
8 to HJ 

2 to RJ it' EXM 
READ 

CONTINUE CYCLE 
SET BP2 

STEP 3G 



STEP 36 



F070 



READX. DESTRUCTIVE 

RB to RK 

INPUT CARRY 

INH CARRY to SLICES (fi) CI, 

rillGGER RB 

TRIGGER RV (TO CLEAR) 

RESET BPl 

STEP 3 



SJEP 3 7 



F072 



READX, CONTINUE CYCLE; 

RESET RMB @ XSGP 

RA to RL 

RB to RK 

INH CARRY to SLICE3 @ CI 

SET RMB if RB15 (qj C2 

SET RV if RB23 (a) XSC2 

TRIGGER RA 

SET BP2 

RESET BPl 

CHES 



S'l^EP 38 



E074 



RESET BPl 

TRIGGER BP2 

ALLOW TR to BP2 (Jump condition) 

1 to RV if RX2«RX1«RV 

TRIGGER RV if RX= 2, 4 or 7 

FCTR3 

CHES 



STEP 39 



FllO, 112 



TRIGGER RC to CLEAR 

RA to RL 

ALLOW TR to BP2 

TRIGGER BP2 

RESET BPl 

FCTR3 

CHES if TR=0 

STEP40 and STEP41 together if TR=1 



GO to 4L,,A^ 
STEP 41 



»-CHES«BPl©BP2#(FnO+F112+F124) 



RA to RK 
RA to RL 
RIA to RL 
TRIGGER RA 
ALLOW TR to BP2 
TRIGGER BP2 
CLEAR RADC 
FCTR3 
STEP 42 



STEP 40 



READX 



+ REPRESENTS LOGICAL 
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STEPS 42 



STEP 42 



TO 47 

FliO, 112, 124 



COUNT RADC 
TRIGGER RC 
INHIBIT RMS to RQ 
CSHL if CFO (see below) 
CSHR it' CFO (se e below ) 
STEP 41 ir BP2»HESR 
STEP 3 if BP2*HESri 
STEP 3 if BP2»CF2 
STEP 43 if BP2»CF2 



CSHR is:- 

RQ RIGHT 

RBj to RK 

TRIGGER RBj 

ALLOW BOUTO to RC 

RBU to RCjo if TOa"l»RA10 (a^ C3 

to RQ5 if RAJ URA10_£C3 

RB23 to RQ5 if RA1URA1Q@ C3 

RB23 to RQ5 if RAll^RV @ C3- ■ 

RB23 to RQ5 if RA11«RA10#RV @ C3 

RC to RQ5 if CF2 @ "CT 

RC to R(^5 if RADCO 

ZERO RQ2 if CF4 C^/ CI 

TRIGGER RV if RA11«RA10 



CSHL does: - 
RQ LEF r 
RB to RK 
TRIGGER RB 

ALLOW BOUT5 to R C 

RB23 to RC^O if ITSTuRAiO @ C3 
to RQO if (RAU+RAIO) @ C3 
RC to RQO (<t: C^ 

SHIFT OV to RV 

TRIGGER RV if RA11#RV @ CO 



STEP 43 



ROUND NUMERIC RIGHT SHIFT 



RB to RK 

INPUT CARRY if RAIURC 

TRIGGER RB 

S^PEP 3 



STEP 44' 



ILLEGAL IN OBJ, 
END 



HS TRANSFER 



2 to RJ 

READ. DESTRUCTIVE 

RA to RL @T!Tr 

RADC to RL4,5 @ CO 

TRIGGER RB 

RESET RV. RC, RAIB 

SET RESC If CG4#RESFAIL 

STEP 3 



STEP 45 



ILLEGAL IN EXECUTIVE MODE 



READN if RF6, CONTINUE CYCLE 
RA to RL 

TRIGGER RB if RF6 
RESET BPl 

STOP @ CO 

OPERATOR LIGHT if RF5#RFI»HfT« CF3 
CHES 



STEP 46 



F170, 171 



READX __ 

DESTRUCTIVE if RN5«RN1 

CLEAR RB 

SET RADC @ XSGP 

CONFACE if RN5 (see bfc>low) 

ISSUE No if RNll 

ISSUE T if CFUi? CI 

RB to RK ifEM 

TRIGGER RAO - 5 @ C 2 

TRIGGER RD if RN5»RN1#CF1 @ C3 

HSR to RB if RN5«RN1»RN0 and clear HSPI (SEF 

SHT 49 ) 

PID to RB if RN5»RN1«RN0 
STEP 4 7 

CONFACE does:- 
ISSUE A . 
RBj to RK 
INHIBIT RB to RK 
BIN to RQ 
INHIBIT RMS to RQ 
'!N0TE: 7th bit of RD goes direct not via RQ" 

STEP 47 



RA to RL la C3 
TRIGGER RB if RN5 
STEP 3 
FCTR3 
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STEPS 48 TO 51 (fN. 173) 



STEP 48 

REAiiX, CONTINUE CYCEE 

RB to RK 

TRIGGER RA 

STEP 4 9 

SET BP3 

SENDA to set HRO or HR, binary 

STEP 49 



CLEAR RN12, 13 (cv XSGP 

RA to RL 

TRIGGER RN ^ C2+C3 

RA12, 13 to RNI2, 13 

INHIBIT HES @ C3 (DUCK A) 

SEND STATUS Q 

ISSUE C 

INHIBIT H -LINES 3 to 

SET OUTPUT BINARY 

SET RADC & XSGP 

ECTR2 if HESR 

FCTRi 

STEP 50 if HESR ___ 

STEP 49 if HESReBINO 

SI EP 44 if HESR^MN© 



STEP 50 

READN 

CONTINUE CYCLE if OUTPUr 

DESTRUCTIVE if INPUT 

FAST TRANSFER (INHIBITS NORMAL XCOUNT) 

FORCE BP2 DATA and TRIGGER BP2 

FASTC (a) BFASl 



V STC \ 
VSTC / 



FASTD @ BFAStC" ^ ^^^ ''^^^^ 
STATIC ISE J LI 2^ eo XTIM @ C3 
STEP 51 



STEP 51 



WRITE if INPUT 
RD to RL 

2 to RK 

INHIBIT RMS to RQ 
mi RIGHT (NOTE: MAY CLEAR HV) 
TRIGGER RD if BP4 

FORCE ZERO to BP2 and TRIGGER BP2 (see 
HSTIP below). 

S lEP 4'.j 



HSrjP is:- 

F17;:;#EXiVl€.ENHANCEMENT F1TTFD«BP2 

and dof'S: - 

ISSUE T (&; BFASTC 

RBj to RK 

UVPIBIT RB to RK 

!SS] E LIMUT if CH3«BP4«RD i.:^ or 3 1 



FAS'< C doos: 
RA to RK 
COUNT 
INPUr CARRY 

trigc;er RA 

COUNT RADC 



FASTD rJops:- 
BIN to RQ 
INHIBir i{iMS to RQ 
[■RIGGER RBj il INPUT 
ALLOW ICY TO ICY 
ALLOW XCOUNT 



+ REPRESENTS LOGICAL OR 
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MANUAL 
STEP 



WHUOSIl (HuLary Switch I.OAD) 



FUNCTIONS. 
ROUTING. 



WHOOSH uses Step WF to give intei-tace cumniands, 
idles in steps Wl and W2 and uses norjnaJ ht/sitation 
control. 

STEi^ W 1 



CLEAIl RB 

HSl{ iu KB (see note in IV) 
CM.KAK KADC Uf XSGP 
llhj tu UK i^> C3 

rRKlCllCK HAD -5 (^^ c:i 
COUNT RAIX: ((V CO 
STl'U^ VV2 



STFa* W2 



SEND STAri^S g 
ISSUE A (ff^ C^r 
ISSUE T (oj CI 
BIN to HC^ 

iNHiBf'r jiMS to ug 

STOP it ]{C^'-)»Ci»BP5 (P status sei) 

S TOP il K(.^4»BP4»BP5 (Tez-nvmated not limiting) 

CUES il Wh' 



STEP WE {WHOOSIl#STEPWl»STEPVV2) 

RBj to UK 

laSUE A 

ISSUE No if CHI 

ISSUE T (fi' CI 

COUNT HADC P! CO 

CHES if HADC = 3 



NOTE: CHSB causes C3 to lav^t fot- 2 periods. 

During first period XQA and XCOUNT are 
inhibited, CHSB and XCB are energised. 
During second period CHSB and XCB are 
inhibited, XCOUNT is energised and XQA 
is allowed if required. 



ALTER OH DISPLAY 
STEP MF 

CLEAR RB 

HSR to RB (see note in IV) 



RB to RK if BP5 
;A to RL if BP5 
INPUT CA1{RY if BP5 __^ 

HA and RiA to RL if ALTER»BP^ 
ITIIGGER HA. HN 
FCTRl 
S TEP JV1 



STEl* \] 



All gated with 
ALTER or DISPLAY 



READN 

DES'TRUC Ti\ E if Ai;rER«BI>5 

CONTINUE CVCLT: 

TRKiCEH RC (SETS Bl»5) 

FCrR3 

SJOP 

STEP ME (implied) on restart 



S TEl* ROU TUNC 



OiUn P 0-3 not 023 1. 2. 3L 32, 3. 4, .) 



T 023 
CROUP ;> 
GROUP 6 
F 070 
F 072 
F 074 

c;rout^ 10 
F no 

F 112 

F 120-122 

F 123 

F 124 

F 125 

F 12 6/7 EXM 

F 170/ 1 EXM 

F 172 EXM 

F 173 EXM 

IT;L OBJ 

ILL EXM 



1, 2 . 3 1, 4 . 5 

L 34. 4, :y 

1, 34, 3, 4, 5 

1, 35, 36, 3, 4. 5 

1. 37, 4. 5 

1, 3H, 4, 5 

1, 2, 32, 3, 4, 5 

l,2,39.40Ai4>-^42,3,4,5 



l,2,3y,40&4 



2,43,3,^ 4,5 



1, 2, 32, 3, 4, 5 

1. 2. 4. ") 

L2, 32, 33,4t**'42,3,4,5 

L :', 4, 5 

1. 2, 32, 3. 4. 5 

1, 2, 4b, 47, 3, 4. 5 

L 2, 4. r, i^ 

1 .2, 48, 49, 50, 51, (49)H3,4, 5, 

1, 2. 44. 3, 4, f) 

1, 2, 45. 4. 5 
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SUBFUNCTIONS 



REAJ3N does:- 

RN to RJ 
READ 

RKADX does:- 

RX to lU 

RD to RJ if OBJ 

READ 

ZERC)AB345 does:- 

INIIIBIT H345 
INHIBIT RL3 
INHlBrr RL45 
INH CARRY to SLICES 

ADJCW does:- 



COUNT doee:- 

RA and RIA to RL @ CO+Cl 

INHIBIT RL012 @ CI 

INH CARRY to SL,1CE 3 (u! CI 

INHIBIT RMS012 to TR @ 'CO 

INHIBIT RMS3 to TR (^ C2+C3-f(WHOOSH«CO) 

INHIBIT RMS45 to TH (a^ C2+C3 + 

TRIGGER BP4 

CLEAR BP4 ii WHOOSH#HANDSWITCH5 ON 



COUNTCH does: 



INPUT CARRY if RB22«RB23 
INHIBIT RL45 (^ CO 
INJECT CARRY to SLICE4 (a* CO 
INHIBIT RMS45 to TR (p) CO 



PER ADD to RJ 
READ. CLEAR RB 



DESTRUCTIVE if BP5 

SET RADC @ XSGP 

RB to RK 

INPUT CARRY if BURST 

TRIGGER RB 

RB22.23 to RADC (o^ XSC2 

CLEAR RADC if BURST (ci^ 

STEP 23 (^i CO 

CLEAR SEMITE RM (^ XSGP 

ALLOW RB14 TO SEMITERM i^ XSC2 

CHES does:- 



+ REPRESENTS LOGICAL OR 
• REPRESENTS LOGICAL AND. 



CO 



STEP 21 if HESR (see note below) 
STEP Wl if WHOOSH^HESR 



STEP 34_iJ_HESRoB_Plo(G5-G7)«CG7«(ILL in OBJ)« 

(IL L in EX M) 

STEP 35 if HESR©BPl©CG7©RF2»nFl 

STEP 37 if HESR »BPl»CG7oRF2»RFl 

STEP 38 i f HESR aBPUCG7<»RF2»RFl 

STEP 2 if HESR oBPlo n ot(GO TO 34+35+37+38) 

STEPS 40. 41 if HESR<BP l oBP 2 »(FllQ+F 112+F124) 

STEP 4 if HESR®WHOOSHoBPUSTEP 40 u*.. '"^\:w^ 



Note: HESITATION is entered by 
CHES»HESR at STEP 21 
and proceeds as follows: - 



^mchnl- 
2i^schnl - 



• 22- 



^ ^/— excnt — 24 — 25 
• 23 -^neither — 

^semiterni-24 — 25-CHES 
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